In search of a specific bamboo architecture. by Cheung, Yu Leo. & Chinese University of Hong Kong Graduate School. Division of Architecture.
ARCHITECTURE DEPARTMENT CHINESE UNIVERSITY OF HONG KONG 
MASTER OF ARCHITECTURE PROGRAMME 2004-2005 DESIGN REPORT 
IN SEARCH OF A SPECIFIC BAMBOO ARCHITECTURE 
CHEUNG Yu Leo May 2005 

Con ten ts 
薩 
* 
Loca l Case Studies 
A c a d e m i c Research 
St ruc tura l Studies - B a m b o o Pole 
4, Struc tura l Studies - Split B a m b o o 
Design I m p l i c a t i o n 
Case Stud ies + 
Research 
I dea 
E x p l o r a t i o n 
smal l sca les 
Test 
(b ig sca les 
Review 
O b s e r v a t i o n 
Method〇 ogy 
⑩ 
Explora f io r^s Tests E x p l o r a t i o n s 
Sticks Strips 
C o s e S tud ies 
r ono logy C h 
M o n t h 
Loca l C a s e Stud ies 
Temporary B a m b o o Temple 
Hill Road 
Hong Kong 
t e c t o n i c s tud io 2004-05 
C h e u n g 丫u 
L o c a l C a s e S t u d i e s 
j e n i p o r a r y B a m b o o T e m p l e , Hill R o a d , H o n g Kong 
Introduct ion 
The Ghost Festival 14th July in the traditional Chinese calendar, is an important festival 
for the "Chiu Chow" community. They are immigrants from the Chiu Chow City in the 
Guangdong Province. 
In Lunar July each year, the Chiu Chow people's association in each district of Hong 
Kong would build temporary opera house and hire an opera troupe to pay tribute to 
the gods, to the ancestors and console the ghosts who are released from hell once a 
year. 
Due to the fact that the ritual takes place once a year and for a few days only plus 
the lack of spaces in Hong Kong, they are temporary structures build of bamboo and 
would be demolished after the festival. In most cases, an exterior sports ground in the 
district would be rented to build the structures. 
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Local C a s e S t u d i e s 
j e n i p o r a r y B a m b o o T e m p l e , Hill Road , H o n g Kong 
In the case of Hill Road, Western District on the Hong Kong Island, due to the lack of open 
flat space. A left-over land underneath a fly-over was chosen. The structures had to adapt 
to that narrow, curved, sloped site that is bounded on both sides by roadways. 
View of construction 
site, 6 September 2004 
〇cal C a s e Stud ies 
Temporary B a m b o o Temple, Hill Road, Hong Kong 
Program 
1. Structure for housing the Earth Gods 
2. Structure for storing rice which would be distributed to the poor in the neighbourhood 
3. Structure for placing the memorial tablet of the ancestors 
4. Structure for prayer to console the ghosts 
5. Structure for opera performance 
6. Structure for housing the gods 
Building Area: approx. 500 sq. m 
L o c a l C a s e S t u d i e s 
j e n i p o r a r y B a m b o o T e m p l e , Hill Road , Hong Kong 
o c a l C a s e S t u d i e s 





 z Mao Jue ( ): larger in diamefer, mainly used as post and 
bracing 
Kao Jue ( ): smaller in diameter, mainly used as 
horizontal ledgers and transoms 
Chinese fir pole: 
larger in diameter than "mao jue", mainly used as post 
Wood plank: 
as flooring material for the raised platform 
Zinc sheet: 
as enclosure 
the worker belted all his tools on for the 
convenience of climbing and working 
It took ten workers with simple tools only four days to complete the works. 
f o l d a b l e 
s a w 
n y l o n 
t i e 
L o c a l C a s e S t u d i e s 
Tempora ry B a m b o o Temp le , Hill Road, Hong Kong 
System of Construct ion 
No. of workers: 
Time of construction: 
Tools: 
10 
f〇u「days (08:00 - 19:〇〇/d〇y 04/09/2004 - 07/09/2004) 
1. foldable saw - for cutting off excess length of bamboo 
2. nylon tie - for tying bamboo 
3. screw-driver or tools with a sharp point - for making holes in the 
zinc sheet which could be hanged from the structure 
4. hooked knife - for cutting nylon tie 
Local Case Studies 
Temporary Bamboo Temple, Hill Road, Hong Kong 
Joint 
1. circling the nylon tie 
around the two elements 
and tighten up the tie. 
2. use one hand to keep the 
tie tight. 
turning the remaining 
nylon tie in circular motion 
to form a knot 
3. 
4. insert the knot into the 
tightened tie 
5. a finished joint 
Nylon tie is used to tie bamboos together. 
This jointing technique is very simple and 
quick. Since bamboo has the tendency to 
split, the method of tying can avoid splitting 
in comparison with using nails or screws. 
This joint allows certain degree of movement 
of the elements, the position of the elements 
can be adjusted afterwards. Therefore 
accuracy is not important. 
Local C a s e S t u d i e s 
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(above) scaled mode丨 to study 
the construction of the smaller 
structures 
(left) construction of the structure 
for storing rice which would be 
distributed to the poor in the 
neighbourhood 
L o c a l C a s e S t u d i e s 
T e m p o r a r y B a m b o o Temp le , Hill Road , Hong Kong 
System of Construction 
-fiiii^ iriifa-
adding a post in the middle 
more posts would be added in 
between if the span is too long 
adding vertical members In 
reguior interval 
L o c a l C a s e S t u d i e s 
T e m p o r a r y B a m b o o Temp le , Hill Road , Hong Kong 
System of Construction 
marking positions of posts or 
site first 
then erecting a post by 
temporary bracing 
tying G horizontal member to 
the post 
using a cross to adjust the 
member until it is in horizontal 
position 
erecting another post by 
temporary bracing and tying it 
to the horizontal member 
then adcHng another horizontal 
member 
， 1 0 . tying Q post to the horizonta 
o'i member 
I 
adding horizonta丨 members 
from bottom to top so worker 
can ciimb on the structure 
start working on the side 
perpendicular to it using the 
same prinicipie again 
i horizontal member would be 
fixed in one end first then the 
other, therefore the worker oniy 
need to cut 〇nce if the 
member is too 丨ong 
then tying the member to other 
vertical elements 
8. one side is finished 
o c a l C a s e S t u d i e s 
T e m p o r a r y B a m b o o Temp le 
System of Construction 
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working on the other side 
simuitaneousiy using the same 
principle 
L o c a l C a s e S t u d i e s 
T e m p o r a r y B a m b o o Temp le , Hill Road , Hong Kong 
System of Construction 
11. adding ano汁、丨6「horizontal 
member 
20. adding a horizontai member on 
the front, which determines the 
maximum height of the pitched 
roof 
L o c a l C a s e S t u d i e s 
T e m p o r a r y B a m b o o Temp le , Hill Road , Hong Kong 
System of Construction 
16. removing the temporary 
bracing and adding diGgonal 
members to brace the back 
side 
17. 
18. adding a beam on the front 
side to compiete the「ectangte 
19. erecting a post in the middle of 
the front side and tying it to the 
beam 
L o c a l C a s e S t u d i e s 
Temporary Bamboo Temple, Hill Road, Hong Kong 
System of Construction 
21 
22. laying the rafters on the roof 
23. 
24. bracing the roof by diagonal 
members 
25. cutting off the excessive iength 
of the verticai members which 
are protruding out of the roof 
L o c a l C a s e S t u d i e s 
Temporary Bamboo Temple, Hill Road, Hong Kong 




laying the purlins on top of the 
purlins 
29. the basic structure is completed 
raised platform may be added 
within the structure 
afterwards zinc sheets wiil be 
hanged on the roof first, then 
The sides 
The working sequence is very important, each step serves for the next. For instances, the 
horizontal members must be tied on the exterior side of the vertical member, so that the 
zinc sheets can be hanged. 
Except the very first step, which is marking the position of the posts (in feet), no 
measurement is taken during the construction. The workers just build the structure by their 
experiences and by eye judgement. 
This principle is applied universally regardless of the size and form of the structure. 
_ _ 鱺 
(above) scaled mode丨 to study the 
construction process 
(ieft) construction of the theatre 
o c a I C a s e S t u d i e s 
emporary Bamboo Temple, Hi 
System of Construction 
Road, Hong Kong 
L o c a l C a s e S t u d i e s 
Temporary Bamboo Temple, Hill Road, Hong Kong 
System of Construction 
first constructing the two sides 
using the same principle as 
before 
计ien erecting the inner posts for 
the construction of the roof 
5. tying the rafters at the position 
of the Dosts first 
adding vertical members in the 
inner frame, these vertical 
members are aligned with 
those on the sides 
they are also used to determine 
the iDositions of the other rafters 
L o c a l C a s e S t u d i e s 
Temporary Bamboo Temple, Hill Road, Hong Kong 
System of Construction 
Kong 
a horizontal member is a d d e d 
at the intersection of the rotters 
which is the highest point of the 
oitched roof 
8. d丨Qgona丨 bracings are a d d e d 
at the position of the posts. 
9. addina the rafters 
L o c a l C a s e S t u d i e s 
Temporary Bamboo Temple, Hill Road, Hong Kong 
System of Construction 
10. cHagona丨 bracings are a d d e d 
to the roof structure 
adding purlins 
12. main structure completed 
some veriicGl members and 
horizontal members at the 
bottom of the sides would be 
demolished to creat a passage 
stage for opera performance 
Vv'ouid be constructed 
afterwards 
then zinc sheets would be 
added as enclosure 
o c a l C a s e S tud ies 
emporary Bamboo Temple, Hill Road, Hong Kong 
Exploration of enclosure 
To see how the enclosure affects the percept ion of space c rea ted by 
st icks(bainboo). 
1. Opaque material - like zinc sheets in the real case 
2. Translucent material - p laced outside the structure 
3. Translucent material - p laced inside the structure 







L o c o C a s e S tud ies 
Temporary Bamboo Temple, Hill Road, Hong Kong 
Exploration of enclosure 
1. Opaque material 
(light source outside the structure) 
a " c 
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emporary Bamboo Temple, Hill Road, Hong Kong 
Exploration of enclosure 
2a. Translucent mater ia l - p l a c e d outside the structure 
(light source is outside the structure) 
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〇cal C a s e S tud ies 
emporary Bamboo Te 
Exploration of enclosure 
2b. Translucent material -
(light source is inside the sti 
, H o n g Kong 
e structure 
mp e, HI Road 




L o c o C o s e S tud ies 
Temporary Bamboo Temple, Hill Road, Hong Kong 
Exploration of enclosure 
3a. Translucent material - p l aced inside the structure 











o c a l C a s e S tud ies 
Temporary Bamboo Temple, Hill Road, Hong Kong 
Exploration of enclosure 
3b. Translucent mater ia l - p l a c e d inside the structure 
(light source is inside the structure) 





L o c a l C a s e S t u d i e s 
T e m p o r a r y B a m b o o Temp le , Hill Road , Hong Kong 
Demolit ion 
11:04 
>tarting from the rooi 
removing the bamboos on top of 
the zinc sheets 
11:07 興 H removing the zinc sheets 
L o c a l C a s e S t u d i e s 
j e n i p o r a r y B a m b o o T e m p l e , Hill Road , H o n g Kong 




removing the zinc sheei 
a!! zinc sheets were removed 
roiling up the zinc sheets for the 




13:59 removing the rafters 
L o c a l C a s e S t u d i e s 
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14:06 ' I t 
o c a I C a s e S tud ies 
Tempora ry B a m b o o Temp le , Hil 
Demol i t ion 
14:02 
在 t i l i n g " 
• 
、： 
Road, Hong Kong 
removing the structure from inwards 
to outwards and from the front to 
the back 
removing the non-structurcij 
bamboo members 
L o c a l C a s e S t u d i e s 
T e m p o r a r y B a m b o o Temp le , Hill Road , Hong Kong 
Demolit ion 
14:23 I 稱 P 
14:29 
14:30 
removing the structural members, 
i.e. posts and diagonal bracing, 
then proceeding to the next frame 
removing the structure of the two 
sides simutaneously 
oca\ Case S tud i es 
Tempora ry B a m b o o Temp le , Hill Road , Hong Kong 
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L o c a l C a s e S tud ies 
Temporary B a m b o o Temple , Hill Road, Hong Kong 




L o c a l C a s e S tud ies 





L o c a l C a s e S t u d i e s 





removing the wooden pianks of the 
stage 
removing the structure of the stage 
15:26 
L o c a l C a s e S tud ies 
Temporary B a m b o o Temple , Hill Road, Hong I^WI^I^ing the stage 





L o c a l C a s e S t u d i e s 
Tempora ry B a m b o o Temp le , Hi 
Demol i t ion 
15:36 
Road, Hong Kong 
15:45 
L o c a l C a s e S t u d i e s 
T e m p o r a r y B a m b o o Temp le , Hill Road, Hong Kong 
Demolit ion 
H o n g I^WH^趋on completed 
5:4 
L o c a l C a s e S t u d i e s 




views of the site when it was occupied oy tne bomDoo strucrion (ieft), and after the removd oT the bamboo 
structure (right) 
Local C a s e S t u d i e s 
T e m p o r a r y B a m b o o Temp le , Hill Road , Hong Kong 
Use of Bamboo in Temporary Structure 
Basic information 
Bamboo is the main materia! for the basic structure with a few posts and diagonal 
bracings using Chinese fir pole. Zinc sheets hanged from the bamboo structure is used as 
enclosure. 
The construction time is short; it took ten master builders four days, working from 08:00 to 
19:00, to build the structures which are approximateiy 500 sq. m in floor area. 
Architecture without architect 
These temporary structures are not designed by architect or engineer. They are simply 
built by the workers who specialized in bamboo construction. There is no drawing such as 
plan/section/eievation and no exact rule governing how the bamboo structure should be 
built. The clients and the builders share a common idea of what is required and it depends 
solely on the builders丨 experiences. 
Universal principle of construction 
A general principle of construction can be summarized. This principle is used universally to 
the bamboo structures regardless of their sizes, forms and topographical condition of the 
site. Most temporary opera houses are built on open, fiat, orthogonal site, yet it could also 
adapt to a sloped and curved site as in the case of Hi!! Road. One couid hardiy tell any 
differences between them except the site is sloped or flat. 
Efficient and economical 
The structures are easy to build and dismantle; it took four days to erect the structures and 
only one day to dismantle it. It requires simple tools for the construction; no machine or 
power-driven tools is needed. 
Given the lightness of bamboo, a bamboo cane seven metres long weigh about nine kg, 
it can be easily handled by a single builder. 
in addition, no site preparation work is needed and after demolitbn it leaves no trace of 
its ever existence、 
These factors contribute to the low cost of the structures; in the case of Hill Road, it costs 
oniy HK$ 140, 000 including the builders' wages, materials and their transportation, 
construction and demolition. 
L o c a l C a s e S t u d i e s 
T e m p o r a r y B a m b o o Temp le , Hill Road , Hong Kong 
Use of Bamboo in Temporary Structure 
Non-standardization 
Unworked bamboo canes are used for the structure. Each bamboo differs slightly from 
one another by diameter, length of segments, etc. Besides, bamboo cane is not exactly 
straight, it is tapered. Therefore standardization is hardy possible. The use of nylon 
strapping to join bamboo canes is appropriate to grapple with this problem, it has a 
superior advantage of allowing bamboo canes to move after it has been tightened up. 
This aiiows for the inaccuracy in construction due to non-standardization of the elements. 
Therefore except those deteriorated ones, bamboos of varying sizes can be used. 
Reusable material 
Ai! the materials for these temporary structures can be reused after demolition. During 
construction, bamboos cane would be cut to different lengths on site to adapt to 
different needs. Except those bamboo canes which are too short to be used again would 
be thrown away; ail Bamboos would be transported back to the storage yard and reused 
later. 
Suitability as temporary building material 
Bamboo would swell and shrink due to the change of its moisture content. It is common 
practice in Hong Kong to re-fix bamboo scaffoiding in a period of three months. So the 
builders can only guarantee the structure to be stable for three months. 
Therefore bamboo is a suitable material for temporary structure to cater those activi 
which occur once a year and not exceeding a period of three months. 
L o c a l C a s e S t u d i e s 
T e m p o r a r y B a m b o o Temp le , Hill Road , Hong Kong 
Use of Bamboo in Temporary Structure 
Since the temporary structures are built by the builders solely. The main concerns of the 
workers are the structural stability and the functional need, e.g. size of audience 
relating to the size of the building. Aesthetic and the expression of bamboo are not the 
issues for them. 
A conventional form is adopted for the building, it would make no difference if another 
material e.g. steel, is substituted for bamboo. The superiority of bamboo in terms of 
bending and tensiie strength has not been expioited. These could be the issues to be 
considered when designing building/structure of bamboo. 
. o c a l C a s e S tud ies 
















































. oca I C a s e S tud ies 
e m p o r a r y B a m b o o Temple , Hill Road, Hong Kong 
Bibl iograpghy 
Bamboo Scaf fo ld ing - Safety M a n a g e m e n t for the Building Industry in 
Kong, Francis K.W. Wong, The Hong Kong Polytechnic University, 1 998 
Hong 
Rivista Internazionale Di Arch i te t tura - Spazioe Societa, Ritual, Opera , Bamboo, 
Wal lace Chang , Tunney Lee, Wong 
All photos were taken by Cheung Yu 
oca I Case Studies 
empora ry B a m b o o Temple 
Po On Road 
Shum Shui Po 
Hong Kong 
•ec to i ‘ /•••广/i 广...r. 丨O zUU^ I - UO 
;h e u n Q Yu 
The site is a public playground in between So Uk Estate and 
Lei Cheng Uk Estate, Shum Shui Po. This is a typical example 
where the temporary structures are built on a flat, orthogonal 
site. 
〇cal C a s e Stud ies 
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Structures for housing the god 
and the anestral tablets 
(above & above leftjviews from 
outside 
(left) view from inner court 
o c a l C a s e Stud ies 
Temporary Bamboo Temple, Po On Road, Shum Shui P〇 'HK 
i l 等 ？ r l . 
I 
The theatre 
(top)views from outside 
(above) front elevation 
(left) view from the side 
All photos were taken by P「〇f. Zhu Jingxian; photos with were taken by CI'iodiki 
L o c a l C a s e Stud ies 
Temporary Bamboo Temple, Po On Road, Shum Shui P〇，HK 
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A c i l d e i l i i c — B i s盆Q L L C i l 
Bamboo 
t e c t c d io 2004...05 
A c a d e m i c R e s e a r c h 
Class i f ica t ion of Bamboo 
Botanical Classif icat ion 
Phanerogams 
(plants with wooden stems which 
grow yearly in 丨ength and 
diameter) 
gymnosperms 
(plants with naked seeds) 
angiosperms 
plants with enclosed seeds) 
monocotyledons 
(plants with single seed 丨eaves: 
palms, grasses, etc.) 
gramineae 
{grassses, which incorporates the 
sub-family of the b a m b o o s ) 
dicotyledons 
(plants with twin seed 
leaves: leaf-bearing trees) 
Definition 
Bamboo is defined as all tree- or bush-like grasses having a durable 
woody or branched stem. 
A c a d e m i c R e s e a r c h 
]C lass i f i ca t ion of Bamboo 
Species 
There are about 600 species of bamboo in the world. 
In Hong Kong, two main species are used in the building industry: 
’Mao Jue'茅竹 
'Phynostachys edulis' in botanical term. 
Produced in the northern part of China. It has a 
growth period of 4-6 years. Bigger in diameter, 
mainly used as post and bracing 
Kao Jue' 篙竹 
Produced in the southern provinces in China. 
Smaller in diameter than 'Mao Jue: mainly used 
as horizontal ledgers and transoms. 
A c a d e m i c R e s e a r c h 
Class i f icat ion of Bamboo 
Types 




 It has long and thin extension of the 
rhizome whose buds produce single 
shoots at regular intervals. 
Sympodial Bamboo 
n 
It has short and think root-stocks the tips 
of which produce the canes/ 
base 
7 
Physical Proper t ies of B a m b o o 
Glossary of Bamboo 
segment 
the numbers and lengths of the 
segments per cane differ according 
to different species. 
node 
as a form of reinforcement, the node 
increases the resistance of the cane 
against splitting and buckling. 
cane 
it has circular cross-section and is hollow 
inside in most species. The diameter and 
wali thickness of the canes decreases 
gradually with increasing height. 
rhizome 
rootstocks of bamboo, which will branch 
off and develop into canes. 
A c a d e m i c R e s e a r c h 
為丨 




moj j roc b o T b o c 
appears yellowish in 
colour; either of uniform or 
irregular pattern depends 
on different species 
house with bamboo ieof roofing 
mountains of cittagong, bangladesh, 1973 
Physical Proper t ies of B a m b o o 
Co lou r 
In general, the colour of a young cane is green, it turns yellowish 
when matured. 
Dimens ion 
Bamboo culms vary in height and diameter according to 
different species. 
For the two species commonly used in local building industry, the 
diameter ranges from 40 to 100 mm and 7 to 8 metres in length. 
Branches 
When a bamboo cane attain its full height side branches will start 
growing from the nodes. This branching process proceeds from 
the tip downwards. 
These side branches can be used for fencing and furniture-
making. 
Leaves 
The branches carry stemmed grass leaves. In general the taller 
the bamboo cane, the smaller the leaves. 
The leaves can be used as infill for cavity flooring or walls, which 
has good insulating property. 
A c a d e m i c R e s e a r c h 
A c a d e m i c R e s e a r c h 
Physical Proper t ies of B a m b o o 
Moisture Content 
• The moisture content in bamboo decreases with the height of culm from the ground. 
« Older culm has lower moisture content than younger immature culm. 
• It is also af fected by the change of season, the level of moisture content is three times 
than that in the dry season. 
Swelling and Shrinking 
• Bamboo starts shrinking when it loses water and regains its original dimension in an air-
dry condition. 
• The degree of shrinkage depends on the original level of moisture content. 
• In Hong Kong, re-fixing of bamboo scaffolding is essential after an average period of 
three months because the shrinking of bamboo may loosen the joints. 
Fibres 
« Within the outer bark layer of bamboo, highly elastic fibres run parallel to the cane axis. 
• Due to the parallel arrangement of the fibres in the segment, bamboo has a tendency 
to split. Bamboo cane wall can be split longitudinally within its segments in various 
splitting patterns for the production of bamboo strips. 
# In the node, these fibres cross each other in all directions. The node thus provides 
resistance of the cane against splitting and bending. 
德 t 郝 ； W -
crack direction is diverted in 
the direction of fibres 
impact fracture in the nodai 
area 
mpact fracture in the 
segmental area 
Things to Notice 
# Cuts on the cane should be made just beyond the node to minimize splitting. 
• The use of nails, screws or pegs should be avoided unless pilot holes are drilled in 
advance. 
A c a d e m i c R e s e a r c h 
Physical Proper t ies of B a m b o o 
Fire Resistance 
According to the dissertation "Bamboo as a Building Material" by Klaus Dunkelberg' the 
behaviour of bamboo under fire can be summarized below: 
» Bamboo canes do not burn or burn much more slowly than softwood. 
« Bamboo in horizontal position are more resistant to fire than that in inclined or vertical 
positions. 
• Bamboo ignites slower and its flame spreads slower in comparison to that of spruce. 
• According to DIN 4102(behavi〇ur of building materials and components in fire), 
bamboo would be classified as a combustible particularly as a flame retarding building 
material. 
Thermal Conduct iv i ty 
In the experiment done by Klaus Dunkelberg in his dissertation, ten sample specimens of 
bamboo and spruce were measured under uniform conditions, which all specimens had 
identical cross-section. 
The results showed that bamboo has better heat insulating properties than spruce. 
A c a d e m i c R e s e a r c h 
M e c h a n i c a l - T e c h n i c a l Proper t ies of B a m b o o 
Compressive Strength 
Under compression, bamboo tubes behave differently depending on the presense of the 
nodes: 
• If a load is app l i ed paral le l to the f ibre: 
the strength of c a n e sections incorpora t ing nodes are 8% higher than 
those sections w i thout nodes. 
If a load is app l i ed perpend icu la r to the f ibre: 
The strength of c a n e sections incorpora t ing nodes are 45% higher than 
those sections w i thout nodes. 
Tensile Strength 
« The outer skin of bamboo has a considerably higher tensile strength than the 
inner skin. 
® Thin canes are superior than thicker ones because the proportion of stronger 
fibres to cross-sectional area is higher in thin canes than that of thicker ones. 
Tensile strength of different materials: 
Material Tensile Strength 
Bamboo fibres 40 kp/sq, mm 
Wood fibres 5 kp/sq. mm 
Constructional steel 37kp/sq. mm 
Glass fibres 700 kp/sq. mm 
Spruce and Bamboo in Compar ison 















Bamboo 200,000 621-930 1484-3843 763-2760 198 
Spruce 110.000 430 900 660 67 
It can be concluded that bamboo is superior to building timber in 
terms of mechanical - technical properties. 
A c a d e m i c R e s e a r c h 
The Work ing of B a m b o o Use of Splitted Bamboo 
Spl i t t ing of B a m b o o 
A m a c h e t e - t y p e kni fe is n e e d e d to work b a m b o o c a n e s . The spilt 
is c o m m o n i y s t a r t ed w i th a kn i fe a n d t hen c o n t i n u e d using a 
h a r d w o o d or steel w e d g e . 
( a b o v e r ight) var ious sp l i t t ing pa t t e rns for the p r o d u c t i o n of 
b a m b o o strips. 
A c a d e m i c R e s e a r c h 
The Work ing of B a m b o o Use of Splitted Bamboo 
Spl i t t ing of B a m b o o 
賺 ！ 
B a m b o o Planks 
All nodes are smashed first using an axe or 
m a c h e t e . Then the wa l i of t he po ie is spiit over it; 
ent i re l e n g t h a n d f o r c e d o p e n . 
A c a d e m i c R e s e a r c h 
Jo in t ing M e t h o d Joint ing Without Using Auxi l iary Means 
Weaving 
By w e a v i n g b a m b o o strips, res is tance to l oosen ing 
wou ld be c r e a t e d w i t h o u t the he ip of a d d i t i o n a i 
mater ia ! . At t he cross ing po in ts the stress in t he 
mater ia ! p r o d u c e s a f r i c t i ona i res is tance w h i c h 
preserves the s h a p e of t he s t ruc tu re e v e n under h ig^ 
pressure. 
With p i n n e d jo ints b a m b o o are j o i n e d by i r r c r p e n c t r c t i o n . 
Each ho ie in the wa l l of a b a m b o o po le w o u c recv^ce 寸、c 
l o a d - b e a r i n g c a p a c i t y . In a d d i t i o n , s incc b c i r b o c nas the 
t e n d e n c y to spi l t , it shou ld be w o r k e d w i tn pa「Ticu丨ar c a r e 
when m a k i n g ho le in it. 
A c a d e m i c R e s e a r c h 
I Jo in t ing M e t h o d 
Pinned Joints 
Joint ing Using Auxi l iary Means 
泰-
t為-r 








Join t ing M e t h o d 
Lashed Joint 
The most f r e q u e n t l y used t y p e of j o i n i ng poles is the 
lashed jo in t . Bark strips of b a m b o o , r a t t a n or i ianas 
are f r e q u e n t l y used as t ie mate r ia l s . In the case of 
Hong Kong, they are subs t i t u ted by ny lon s t r app ing 
now. 
Joint ing Using Auxi l iary Means 
A c a d e m i c R e s e a r c h 
i pp i i ^M 
i W l l l 
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Bamboo ccmes of smal l d i a m e t e r c a n be b e n t 
easily. With la rger d i a m e t e r , an a l t e r n a t i v e w a y 
to n o t c h the c a n e i oca l i y to a th ickness of a 
b a t t e n a n d t hen b e n d . 
Other w a y of c o i d b e n d i n g inc ludes p r e - b e n t 
a f te r fe i l ing a n d d r i e d in this w a y to re ta in the 
c u r v e d shape . 
IS 
A c a d e m i c R e s e a r c h 
The Working of B a m b o o 
Bamboo Canes 
Cold Bending 
f . . . . 
I ..一.i 
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\ : I 
. I 厂 v v 
A c a d e m i c R e s e a r c h 
The Working of Bamboo Cold Bending 
Bamboo Strips 
B a m b o o c a n easi ly be b e n t d u e to its 
h igh e ias i t i c i t y . B a m b o o strips a re very 
su i t ab le as ties or as w e a v i n g ma te r i a ! . 
When h e a t e d a b o v e 1 50 d e g . C, b a m b o o b e c o m e s soft a n d piasTtc. 
Changes of s h a p e c a n be p a r a l l e l c M Q g o n a丨 or IrcmsverscH to the 
d i rec t i on of t he f ibres. A f t e r c o o l i n g , the b a m b o o p i e c e w o u l d re ta in 
tis new shape . Su i tab le h e a t source are r a d i a t i o n supp l i ed by embers 
or an o p e n fire or p r e f e r a b l y o t s team je t of a r o u n d 300 d e g . C or a 
gas f l ame de l i ve r i ng the same t e m p e r a t u r e . 
Hot b e n d i n g aHows c a n e s to be ben t a r o u n d small rad i i w h i c h e x c e e d 
the na tu ra l b e n d i n g i imit of the ma te r i a l . 
A c a d e m i c R e s e a r c h 
The Working of Bamboo Hot Bending 
i l l l n 1 1 1 1 & 
、 L 
A c a d e m i c R e s e a r c h 
The Working of B a m b o o 
B a m b o o f loor m a d e by w e a v i n g 
b a m b o o strips, West Burma 
Use of Splitted Bamboo 
Buildings / structures des igned wi thout a rch i tec t 
A w o v e n s p l i t - b a m b o o f e n c e . Tropical Bambc 
Caldas , C o l u m b i a irnemotionai Pi 
Inc. mo 
These are gene ra l l y m a d e 
w i t h o u t any k ind of f as ten ing : 
the s t ruc ture is sus ta ined by 
pressure a l o n e . 
R; 
Bamboo c a g e wi th s topper , 
w o v e n of b a m b o o for re ta in ing 
ch i rp ing cr ickets , South Ch ina 
Bamboo, 
Form Asia 




A c a d e m i c R e s e a r c h 
The Working of B a m b o o Use of Split ted Bamboo 
Buildings / structures des igned wi thout a rch i t ec t 
Enclosure of a t e m p o r a r y 
s t ruc tu re in a c o n s t r u c t i o n site, 
Shenzhen, 2004 
Dim-Sum boske t m a d e by 
b a m b o o strips. Hong Kong, 2004 
• b a m b o o fac to r i es , 
t he m a t e r i a i for the 
first w e a V e d by the 
: f ice a n d i oca ! 
inspired by the ioccH c a n n e d 
the a r c h i t e c t d e c i d e d to use 
st ructure. 
A g i g a n t i c b a m b o o gr id was 
members of the a r c h i t e c t ' s o 
c ra f t sman . The f la t s t ruc ture was t hen s u s p e n d e d 
from a t e m p o r a r y post a n d s t r e t c h e d over the 
site. Using the :hot -ber icnng i m e t h o d ' by se t t ing a 
barn fire、with丨n the o p e n s t ruc tu re , the b a m b o o 
grid was t r o n s f o r m e d to its subsequen t fo rm, 
Finaliy. it was c o v e r e d w i th steel mesh a n d 
c o n c r e t e . The t e m p o r a r y post was r e m o v e d in 
four weeks . 
The Working of Bamboo Use of Splitted Bamboo 
Buildings / structures des igned by a rch i tec t 
Nai ju C o m m u n i t y C e n t r e a n d Nursery, 1 994 
A r c h i t e c t : 丫oh Shoei 
.... * 
A c a d e m i c R e s e a r c h 
m 
As in t he Na i ju C o m m u n i t y C e n t r e a n d Nursery S c h o o l a 
b a m b o o g r i d was first w e a v e d a n d d e f o r m e d in to a t h r e e -
d i m e n s i o n o i i y c u r v e d s u r f a c e , w h i c h b e c a m e t h e f r a m e of 
the roo f . Then c o n c r e t e was cas t u p o n this b a m b o o s t r uc tu re 
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A c a d e m i c R e s e a r c h 
The Working of Bamboo Use of Splitted Bamboo 
Buildings / structures des igned by a rch i tec t 
Uch ino C o m m u n i t y C e n t r e for Seniors a n d Ch i l d ren , 1 995 Fukuoka , J a p a n 
A r c h i t e c t : 丫oh Shoei 
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A c a d e m i c R e s e a r c h 
The Working of B a m b o o 
The Forum, 1 999 
A r c h i t e c t : Te runobu Fuj imor i 
Use of Splitted Bamboo 
Buildings / structures des igned by a rch i t ec t 
Hi roaki K u r a b a r a 翁藥自讓 
_鐵戀 麵；錄舞i • 
A large b a m b o o basket was ins ta l ied to c r e c t e a g a t h e r i n g 
space for an annua丨 cu l t u ra l e v e n t in a resort . 
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Use of Unworked Bamboo 
Buildings / structures des igned wi thout a rch i tec t 
Tempora ry t e m p l e c o n s t r u c t e d 
to c e l e b r a t e the Ghost Fest ival , 
Hi" Road Hong Kong 2004 
It w o u l d be d iscussed in d e t a i l in 
"Loca l Case Studies" 
B a m b o o s c a f f o l d i n g for the photo by pre 
c o n s t r u c t i o n of a res iden t ia l h igh jingxian 
rise buncHng, Hong Konng 2004 
B a m b o o s c a f f o l d i n g for 
r e n o v a t i n g the ceMing in a KCRC 
te rm ina i . The s c a f f o l d i n g 
n e e d e d a few points of suppor t 
f rom the g r o u n d , t he re fo re it 
w o u l d not i n te r fe re w i th the 
o p e r a t i o n of the t e rm ina l . 
Hong Kong 2004 
A c a d e m i c R e s e a r c h 
rhe Working of Bamboo 
H u m p b a c k e d b r i d g e in 
w h i c h b o m b o o is 
s u b j e c t e d to t r a c t i o n 






The Working of B a m b o o Use of Unworked Bamboo 
Buildings / structures des igned wi thout a rch i t ec t 
B a m b o o s c a f f o l d i n g for 
m a i n t a i n i n g a r e t a i n i n g 
wa l l , Hong Kong 2004 
photo by prof, inu 
iinaxion 
Large p l a n t a t i o n of 
p i ta bay a (a c a c t u s 
fruit n a t i v e to the 
Andes) w h e r e the 
suppor t s t ruc tures are 
bui l t en t i re ly of 
b a m b o o . The stra in on 
the b a m b o o s t ruc tu re 
is very g r e a t , s ince 
they a !one suppor t the 
p i t a b o y a p lants , 
Q u i n d i o C o l u m b i a 











A c a d e m i c R e s e a r c h 
f he Working of Bamboo 
Star C a g e , 1993 
A r c h i t e c t 
Use of Unworked Bamboo 
Buildings / structures des igned by a rch i tec t 
These B a m b o o s t ruc tures c a l l e d ' S t a r c o g e ' w e r e d e s i g n e d by 
Hizume Akio . The c e n t r e is a sphe r i ca l s p a c e ' if ia「ge「structure 
were bui l t , p e o p l e c a n en te r ins ide. 
The system is se丨 f - independenf a n d se丨f-suppo「"ng. 
A c a d e m i c R e s e a r c h 
The Working of B a m b o o Use of Unworked Bamboo 
Buildings / structures des igned by a rch i t ec t 
B a m b o o Sun Flower Tower, 2003, Fa i rch i ld T rop i ca l G a r d e n , M i a m i , U.S.A 
A r c h i t e c t : Hizume Ak io 
300 b a m b o o po les w e r e used in 
t he s t r u c t u r e . The p r i n c i p l e of 
t h e s t r u c t u r e is b a s e d t h e 
F i b o n a c c i Series (”，i.e., 1 , ] 
3, / ^ / 1 3, 21/ * > > i o! o s 
A c a d e m i c R e s e a r c h 
The Working of Bamboo 
House nea r Bei j ing 
A r c h i t e c t : K e n g o Kuma 
Use of Unworked Bamboo 
Buildings / structures des igned by a rch i tec t 
n this case , b a m b o o c a n e s we re used for in ter io r f inishes a n d 
fo rming the o u t e r m o s t skin of the bu i l d i ng . 
A c a d e m i c Resea rch 
Bibl iograpghy 
IL 31 Bambus Bamboo, Institut fur ie ichte F lachentragwerke (!L) 1 985 
Bamboo Scaf fo ld ing - Safety M a n a g e m e n t for the Building Industry in Hong 
Kong, Francis K. W. Wong, Depar tment of Building and Real Estate' The Hong 
Kong Polytechnic University, April 1998 
Tropical Bamboo, Rizzoii in ternat ional Publications, inc. 
Shoei 丫oh In Response to Natural Phenomena, 1' Area Edizioni, 1997 
Bamboo, Trea Wiltshire, Form Asia Books Limited, 2004 
s t r u c t u r a l S tud ies B a m b o o Pole 
E x p l o r a t i o n s - B a m b o o Poles 
Idea 
Inspired by Prof. Vito Be「tin's ’Lever Beam’ research and the works of the Japanese archi tect 
Hizume Ak io . I s t a r t e d e x p l o r i n g a b a m b o o s t ruc tu re by ut i l iz ing b a m b o o po le 's e las t i c i t y . 
Explorations 
utilizing the elasticity of b a m b o o poles, I started to explore a joint, by tying two sticks at ends to 
form an element and then inserting another element through it. After that, I explored the 
combinat ion of those joints to forni a structure. During that process, we discoved that sticks were 
inserted through the e lement in dif ferent directions, the so formed structure was pre-stressed. This 
discovery opened up another route of explorat ion. At the same time, there were explorations on 
the form. 
E x p l o r a t i o n ^ 3 
Intention 
Inspi red by the works of Hizume Akio. the 力a「Cage’，i 
i n t e n d e d to exp lo re the j o i n t i ng m e t h o d of b a m b o o by 
m a k i n g use of its iow f lexura l r ig id i ty a n d its re la t i ve l y 
h igh tensi le s t rength . 
Methodology 
» sticks m a d e of b a m b o o f ibres w e r e used as m o d e ! ma te r i a l to s imu la te real b a m b o o 
c one： 
The lengths of the sticks a n d the t y ing m e t h o d were kept c o n s t a r r 
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5 elements 取7 
V 
Exp lo ra t i on^ 3 
Overview 
2 sticks 
3 e lements 
3 sticks 
'2+1' re lat ionship 
3 sticks 
'1 + 1 + 1' re lat ionship 
1 — 7 : , r i 1
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E x p l o r a t i o n ^ 3 
Resu l t s 
2 sticks - 3 elements 
'-'-"^"••''^ I'^ ifilBi 
Two sticks were t ied at ends to form a e lement , 
Three elements in terpenet ra te e a c h other to 
form a joint. 
The joint so form is not rigid but is 
t ransformable. 
left) the transformation of the 
Ex p l o r a t i o n 1 
Resu l t s 
3 sticks - 3 elements - '2+1' relationship 
Three elements in terpenet ra te e a c h other in 
the，2+r style to form a joint. 
The degree of t ransformat ion is similar to that of 
the e lement fo rmed by two sticks. 
)e transformat丨on or the 
rt V / 
E x p l o r a t i o n ^ 3 
R e s u l t s 
3 sticks - 3 elements - '1 + 1 + 1' relationship 
Three elements in terpenet ra te e a c h other in 
the + r style to form a joint, 
if is more di f f icul t to transform the joint in 
compar ison to the first two joints. 
Resu l ts 
2 sticks - 4 elements 
The joint fo rmed by four elements of two stic.Ks 
is more unstable than the three elements' one. 
E x p l o r a t i o n ^ 3 
'1 
9 
夢 M ; , , ;
 J , 、 ， / " . 」 ， 
^ g I o r a t i o n 
^ s u l t s 
3 sticks - 4 elements - '2+1' relationship 
The result is similar to the joint fo rmed by four 
elements e a c h of two sticks in terms of the 
degree of t ransformat ion. 
1 、陶鎮纖麵..…. 
This joint is more dif f icult to transform in 
compar ison to the first two examples of four 
elements. 
E x p l o r a t i o n ^ 3 
Resu l t s 
3 sticks - 4 elements relationship 
F j ^ l o r a t i o n 
Results 
2 sticks - 5 elements 
The joint fo rmed by five elements is the most 
unstable in compar ison to three and four 
elements' ones. 
F j ^ l o r a t i o n 
Results 
3 sticks - 5 elements - '2+1' relationship 
F j ^ l o r a t i o n 
Results 
3 sticks - 5 elements - '1 + 1 + 1' relationship 
oiriiioiiiriiirriiiri[rrriTnfnii'ifiiifiiiiffiiiiriiiiriW^ 
‘树 ' a : 
Ex^ jg ra t i o门 2 
Intention 
To explore the s t ruc tu re / fo rm tha t w o u l d be f o r m e d by c o m b i n i n g the joints d e v e l o p e d in 
Exploration 1 using the same jo in t ing m e t h o d . 
Overview 
E x p l o r a t i o n ^ 3 
Combina t ion of '2 sticks - 4 elements' 
.； . y描）次m m 
An arch like structure was fo rmed by 
combin ing the joints of ；2 sticks-4 e iements \ 
Due to the ease of tmnsformaf ion of the joint, 
the form and structure are unstable under 
stress. 
Combina t ion of '2 sticks - 3 elements ' 
The ends of the joints of ；2 sticks-3 elements' 
were jo ined together using the same principle, 
a mesh like structure is formed. The photos 
showed above used three joints only. 
_
 
Using the 1 sticks-3 eSements^ joint as the basic 
unit, the principie of joint ing operates on ail 
three sides of the basic unit. 
So three spirals are fo rmed on three directions. 
At certain point, three eiements of the three 
spirals jo ined to form the basic unit aga in . 
Due to the torque in e a c h e lement and the 
lengths of the sticks, the structure is quite stable 
and not t ransformable. 
I made another one using sticks tw ice the 
length of this one. The structure is unstable 
again. It seems that with constant diameter, the 
torque becomes weaker as .[he length of stick 
increases. 
E x p l o r a t i o n ^ 3 
3 elements Combina t ion of '2 sticks 
•
l u f f
 泰 v f i 
i ^ - • ^ . r - . 茫
 V
 • 
麽 基 f x - ； 
Exp lo ra t i on^ 3 
Combina t ion of '2 sticks - 3 elements' 
eft) side views showing the spiral shape 
(bottom) top view shows 
rhe basic unit agaJn 
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E x p l o r a t i o n ^ 3 
Combina t ion of '2 sticks - 3 elements ' 
Using a '2 sticks-3 elements' joint as the basic 
unit, elements are jo ined to one end of the 
basic unit by the same joint ing pr inciple. 
A spiral iike structure is formed. 
This structure is t ransformable and with a 
di f ferent mechanism compar ing to that of the 
basic unit. 
When pull ing and rotat ing the structure 
simultaneously, it wou ld extend. 
the structure could be 
extended/compressed 
oniy when it is 
pulied/pressed and 
rotatina at the same tir 
Combinat ion of '2 sticks - 3 elements' 
"mm 
Combina t ion of '2 sticks - 3 elements ' 
start from one end or the basic unit, the eiemenrs are 
added to it us旧a the same jointing principle. 
BHi 
m^M 
E x p l o r a t i o n ^ 3 
Intention 
This explorat ion was first devised by Prof. Zhu 
Jingxian. 
Joining two '3 sticks' e lement and 
in terpenetrat ion, the structure so 
Dre-stressed wi th torque. 
two sticks by 
fo rmed is 
Exploration^ 3 
Unit 
The unit is pre-stressed because the '3 sticks' 
e lement is twisted in the fabr ica t ion. 
When a downward load is app l ied on the unit 
and after its remove!, the unit wou ld spring 
back to its original form. 
Exp lorat ion^ 3 
Unit 
(ieft column) the making of the un i t . 
(right column I greater torque could be achievec 
different oosition in the '3 slicks: siement. 
inci the sfick in 
Explcuation、—& 
C o m b i n a t i o n of Unit 
A longer structure was fo rmed by mult iplying 
Unit ] on two sides using the same principle, 
in this case, '2 sticks' e lement is substituted for 
the sticks that penet ra te the '3 sticks' e lement. 
Exp lo rat ion^ 3 
Unit 2 
inspired by the result of the comb ina t ion of 
Unit ] , 1 d e v e l o p e d Unit 2, which is like 
comb in ing two Unit 1 together. 




ring back and return to )rrn a i ter 







Combinat ion of Unit 2 
start from Unit 2 and using the some principle, 
a sel f -complete structure is formed. 
Unlike Unit 2, this structure is qui te stiff. 
Using the same principle of making Unit 2, a seif-cornpiete 
formed. 
ucfure 
C o m b i n a t i o n of Unit 2 
Exp lorat ion^ 3 
es 
Unit 1 
three sticks element seven sticks element Materials 
Bamboo Pole (1) 
Bamboo Pole (2) 
Steel wire 
m(L). 50mm (dla 
m(L), 1 Omm(dia 
Two Issues 
to test the structural pe r fo rmance in a 
arger scale. 
2. substitute the ^three sticks element丨 
with 'seven sticks e lement ' of smaller 
d iameter but better elasticity. 
Result 
the resilience was comparab le to the 
smali-scaied model . 
the structure of 'seven sticks e lement ' 
has greater torque pre-stressed than the 
one of ' three sticks e lements wh ich is 
justified by the height of the structure. 
es 
C o n s T r u c t i o n E x p e r i m e n t - C h u n g C h i C o l l e g e , C U H K , HK 
THURSDAY 13/01/2005 
Materials: b a m b o o po les(篙竹6m(L) , SOmmfdiameter j /p iast ic strips(fo「tying) 
No, of worker: two 
Tools: fo ldab ie saw 
TEST： 4m 
cutting the bamboo 
poles to 4m each 
and tying three 




with 4m long 
bamboo poles, the 
dead load was too 
great whilst the pre-
stressed torque was 
too smdL therefore 
the structure could 
not take the form 
and became fiat 
substituting the 
'three sticks 
element" with 丨seven 
sticks element: 
yet the result was 
the same, and this 
change 丨ncreased 
the dead load even 




Cons t ruc t i on E x p e r i m e n t - C h u n g C h i C o l l e g e , C U H K , HK 
THURSDAY 13/01/2005 
we skipped the test 
of 3m long bamboo 
poles and test the 
structure with 2m 
long poles 
the result was not 
satisfactory due to 
the increase of 
dead 丨oad, the pre-
stressed torque had 





we inserted the 
poles through the 
element in a 
different position in 
order to increase 
the twisting and thus 
the pre-stressing 
yet some bamboo 
poies cracked in the 
orocess 
x p l o r a l i p i l .1 
Unit 3 
In 〇「de「t〇 cover 〇 larger space,〇 structure 
1. based on the same structural and joint ing 
principle was deve loped . 
Exp lo ra t i on^ 3 
Process 
prefabricating the 
basic units then 
joining them to form 
the two sides 
erecting the two 
sides 
joining the two sides 
and the basic units 




F x j D j o £ a t i o n 3 
Joint 
Three sticks are t ied at end: 
e lement. 
to form an 
Due to b a m b o o pole's elasticity, when another 
pole is inserted into the element, it would be 
c lamped . 
When other poles are inserted in d i f ferent 
direct ion into the element, the poles within the 
element would be twisted and pre-stressed. 
Geometry 
Basic Unit Cross-sectional Module Structure 
s e 
C o n s t r u c t i o n E x p e r i m e n t - C h u n g C h i C o l l e g e , C U H K , HK 
V f l e 
7 
A big-scaled experiment was c o n d u c t e d in 
13/01/2005. The site was provided by Chung Chi 
College of the Chinese University of Hong Kong. 
Two workers specialized in bamboo scaffolding 
construction were employed. 
Bamboo p〇les(g 竹） o f abou t 50mm in 
d iamemter and 6m in length were procured for 
the experiment. 
We cut the bamboo poles to the lengths of 4m, 
3m and 2m in order to test the relationship 
between the length and elasticity and thus the 
structural pe r fo rmance . Finally, we 
conc luded that with this part icular type of 
bamboo, the length of 3m would be optima丨 fo「 
the structure. 
s e 
C o n s t r u c t i o n E x p e r i m e n t - C h u n g C h i C o l l e g e , C U H K , HK 
THURSDAY 13/01/2005 
M a t e r i a l s : b a m b o o po les(簡竹6m(L) , 50mm(diameter) /p last ic strips(for tying) 
No. of worker: two 
jQois: fo ldable saw 
C o n s t r u c t i o n took p lace be tween 09:00-1 7:30 with one hour lunch break. The weather was co ld 
and humid. Temperature was around 6-7 degree cent ig rade and it kept raining the whole day. 
cutting the bamboo 5. H H M H H H K : . , . 八…一 . a s s e m b l i n g the sides 
poles to 3m each 
tying three poles at 
the ends to form an 
element 
detail of the tie 
it can be done 
quickly and very 
efficient 
erecting one side 
first 
joining the units of 
the top to the side 
prefabricating the 8. 
basic units 
es 
C o n s t r u c t i o n E x p e r i m e n t - C h u n g C h i C o l l e g e , C U H K , HK 
THURSDAY 13/01/2005 
joining the other 
side to form the 
structure 
14 joining the two parts 
together 
T iM 
• aS^ n 
yfk' assembling another" 
part of the structure 
R e v i e w — — 
^ n T t T u c t i o n E x p e r i m e n t - ( ^―hung—沉—C—o lTege : uTTR:—HK 
Pre-stressing 
Te^ti;iq 「1 二 57rucrure bv cippiving ci lateral torc^ 
the 5^ru"t;jre would ciefO'cn then -pring bock N： 
lis origirio! posiKon c]rte「 the load 丨]remove^ 
The structure possesses the resilience we see in the smaller model. Yet due to the increase of dead load, it 
is not apparent and weaker than we have ant ic ipated from the smaller model. 
2. Material properties 
Difficulty in finding the form and the irregularity of 
the arch form were also causes to the failure 
’瓶i麵 4 
The twisting and clamping caused severol bamboo poles to split and reduced 
This may due to: 
i. the thickness of that bamboo poles were too thin and thus they were prone 
yet, thicker bamboo pole would mean greater dead load 
ii. the bamboo fibre sticks we used for the small-scaled model ore solid while bamboo poles are hollow 
the structural strength, 
to split under pressure 
3. Structural Concept 
One main criticizm received was about the structural concept, which for spanning 
the same distance, one element of the structure composes three sticks whiles 
another element composes one stick only. 
Unit 4 
As cm interest to explore the form, using the 
same principle and the same number of basic 
units, a cross-sectiona! module of the structure 
was joined head to taiL A new ob ject was 
formed which is QISO ore-stressed. 
E x p l o r a t i o n ^ 3 
l l u J f
 "
,, f 




. ： ： ： 考 ” 參、: .irj://、/ 
/
 N X














oining the basic 
units together 
a crosS'SeciiGnal 
module just like the 
orevious structure 
joining the structure 
head to tail to form 
a new object 
X pi o rat ion 3 
Process 
I 
l u i n 
:�fi / 
2 
, : ’ 直 
m 
k： 
E x p l o r a t i o n ^ 3 
Unit 5 
Then four basic units were jo ined together 
the same way to form another ob jec t . 




four basic units were 
used 
joining the basic 
units together 
n s 
joining the structure 
head to tail 
x p l o r a t l ^ I L ! 
Intention 
Distinction of Materials 
After reviewing the construct ion exper iment , we thought that the use of b a m b o o strips in the 
structure could be a solution. 
With its fiexibility, b a m b o o strip is used to per form the twisting and pre-stressing funct ion of the 
structure. Bamboo pole, with its stiffness, is used to resist bending and coun te rac t the twisting of 
the strips. 
With this strategy, the smai l -scaled models p re fo rmed bet ter thon the previous serio; 
explorations in terms of the torque pre-stressed in the structure and its resil ience. 
of 
E x p l o r a t i o n L. 
01 
Remak ing the s t ruc tu re of t he 
const ruc t ion exper iment using the new 
strategy. 
The problem of splitt ing of b a m b o o poles 
wou ld be improved. The pre-stressed 
to rque within the structure is stronger, 
wh i ch is showed by the smal l -sca led 
mode l . Besides, the cons t ruc t ion 
wou ld be simpiif ied since the structure 
cou ld be assembled on the ground first, 
then be 'ooened ' to take the form. 
y p l o r a t i o n 4 
02 
Remaking Unit 4 of Exploration 3 with the new 
t ra tegy. 
S u p p I i n i e n t a r y E x p l o r a t i o n s 
in this series, there is no f ixed goal . They were the results of p laying and drawing inspirations from 
books. 
S u p p I i n i e n t a r y E x p l o r a t i o n s 
01 
It is the result of p lcy ing with stacking the sticks. 
Started from a planar tr iangular form, as sticks 
were 丨aid on t op gradual ly , a 3-d imensionai 
ob jec t was formed. 
S u p p I i n i e n t a r y E x p l o r a t i o n s 
S u p p i i n i e n t a r y E x p l o r a t i o n $ 
Process 
starting from a plain 
trianguiar form 
：麵i；癌丨丨黎ii：蹈麵培祐密：键签::丨+丨1访：丨：辞凝 
stacking the sticks 
on top gradually 
once a new layer of 
triangle was added, 
the positions of all 
sticks in one corner 
should be adiusted 
S u p p I i n i e n t a 「 y Exp l〇「〇t iqns 
Big-scaled Exper iment 
1 m long bamboo poles were used. 
Only three points at the corner were touching 
the ground, bamboo poles were prone to crack 
at these three positions. This problem was 
apparent in the big-scaled model due to the 
increase of dead load. 
Lighting Fixture 
This l ighting fixture was made by b a m b o o poles 
of 400mm long and circa 7mm in diameter. 
Application 
S u p p l i p i e n t c i r y E x p l o r a t i o r i j 
02 
b、 
I was interested in knowing how the 'Star Cage ' , 
by Hizume Akio, was made, which there is no 
joint within the structure except tying bunch of 
bamboos at the ends. 
Since no informat ion reveal ing the secret of it 
cou ld be found.丨 had to look for the answer 
myself and Prof. Vito Bertin had given me some 




Grid error, I f inolly found the solution 
it WQS not exact ly the same as the 'Star 






tine steel wires were 
used to lemporariiy 




make ;t smaiier 
rying the protruding 
sticks together at 
rhe ends then 
removing ali the 
temporary ties 
S u o p l i m e n t a r y Exp o r a t i o n s 
KALEIDOCYCLE 
When 1 WGS looking for the graph ica l works of 
Escher for inspirat ion in 'M idd le D is tance 
Weaving', 1 c a m e across an interesting ob jec t , 
ka le idocyc le . A ka le idocyc le is a three-
d imens iona l ring m a d e f rom a cha in of 
te t rahedra . Each te t rahedron is l inked to an 
adjo in ing one a long an edge ; when the cha in 
is long enough , the ends c a n be b rough t 
together to form a closed circle. The minimum 
number of te t rahedra in forming a ka ie idocyc le 
is six. A ka le idocyc le can be turned through its 
centre in G cont inuous motion. 
Then 丨 used sticks 
and j o ined them 
movab le structure. 
to construct six tet rahedrG 
together . The result is a 
03 
s t r u c t u r a l Studies Split B a m b o o 
Fvn iorat ions - B a m b o o Str ips 
Idea 
Weaving is a specific menas of connect ing split bamboo.丨 wanted to explore the possibility of using this 
method to create a specific b a m b o o architecture which bamboo plays both structural and spatial roles. 
Explorat ions 
I started the exploration by studying the basic principles of weaving, then using these principles to weave a 
large surface and the possibility of combining two separate woven structure. Later within the studio 
meetings, the issue of 'Middle Distance Structure' came up, which seemed to be appl icable to weaving. 
Then I explored weaving under the issue of 'Middle Distance Structure' and then the spatilal weaving issue. 
p y j ^ j o r a t i o n s - B a m b o o Str ips 
Relat ion b e t w e e n C o m p o n e n t s a n d S t r u c t u r e 
Long Distance Structure 
The component spans the whole distance of the 
structure, e.g., concrete beam. 
Middle Distance Structure 
The components span a shorter distance than the 
structure, they overlap each other to form a 
structure. 
Short Distance Structure 
The components span their own lengths, by joining 
them together, a structure is formed that spans the 
whole distance, e.g., a space frame. 
M i d d l e D i s t a n c e S t r u c t u r e 
Middle Distance C o n c e p t + Bamboo Weaving 
Concepts of l o n g Distance' and 'Middle Distance' 
are appl icable to weaving, l o n g Distance + 
Bamboo Weaving' is conventional, e.g. weaving 
basket, and it has been realized in architecture. 
Application of 'Middle Distance' in weaving is rare, 
thus this is a direction to explore and may lead to a 
new bamboo architecture. 
Methodology 
Graphical means were first used to study the possibilities of middle distance structure. Basic units were 
identified first, then their combination to form a structure and finally physical models made by bamboo strips 
to test the idea. 
Explorations & Tests 
After making the first round of models, we found that Type 1.0 had the potential to further develop since the 
ends of the strips in the structure could be wove and stopped, then a series of bigger triangles were formed. 
With a mirrored basic unit, Type 1.1 does not have the potential. Whilst Type 2.0 was the most unstable due 
to the lack diagonal members within the structure, so no model test was made for Type 2.1 • 
Subsequent studies were based on the model of Type 1.0. 
Explorat ions - B a m b o o S t r i p s 
^ ' ^  — ——• - • - ——一.,一 .... a ...... G e o m e t r y 




p y j ^ j o r a t i o n s - B a m b o o Str ips 
Structura l B e h a v i o u r 
The force transmission is indirect in the middle 
distance structure, making it weaker than 
conventional woven structure. 
After consulting a structural engineer, we came up 
with the idea of spatial weaving, which is combining 
two woven layers to increase the structural height 
and the strength of the structure. 
p y n l o r a t i o n s - B a m b o o S t r i p s 
Spat ia l W e a v i n g 





Connecting two woven layers together to form a structure with certain structural heigtht in order to increase 
the strength of the 'Middle Distance Structure'. 
Methodology 
First bending the flat strips downward so that two levels are formed. Then do the weaving to the two levels 
simultaneously so that a structure with two inter-connected woven layers were formed. 
Principle 
In case the scale of a small model is 1:10. In order to simulate the dead load of 
the 1:1 structure, load that is nine times the self-weight of the small model should 
be a d d e d to it. 
In order to simulate a person standing and working on top of the 1:1 structure, 
takes 75 kg as the weight of a normal person, then 0.75 kg of concentrated load 
should be added to the 1:10 model. Two strategic positions for putting the 
concentrated load, one in the middle, the other in the 1/4 span. 
For the convenience of testing and comparison, an arch form was picked. 














py j ^ j o ra t i ons - B a m b o o Str ips 
Middle D i s t a n c e S t r u c t u r e + S p a t i a l e a v i n g 
Type 1 
The first structure of 'Middle Distance + Spatial 
Weaving丨 to be made . The arch form was just 
p icked for the conven ience of structural test ing 
a n d compar ison . This structure c a n be 
p re fab r i ca ted down to the basic unit level. The 
basic units are then c o n n e c t e d together . 
1 嘲 r , , 
署 ？ ； 
、访—; 
耕 —it i, 
adhesive tapes are 
used to stabilize the 
weaving at this 
stage 
connecting the 
basic units together 
to form a structure 
the adhesive tapes 
can then be 
removed 
bending the strips 
downward to form 
two levels 
py j^ jo ra t ions - B a m b o o Str ips 
Middle D i s t a n c e S t r u c t u r e + S p a t i a l e a v i n g 
Type 1 
weaving the flat 
strips 
E^^^^j^iflLgjions - B a m b o o S t r i p s — 
S t r u c U j r e T 示cJtiSrWi"^—v「iT石 
Type 2.1 
The loops, which are formed by the curved strips, 
are distributed evenly in this structure which made it 
stronger than Type 1. 11 is harder to deform this 
structure when compar ing to the first one. 
However, this structure cannot be prefabricated 
down to the basic unit level. 
F y p j o r a t i o n s - B a m b o o S t r i p s 咖 — 
M i d d l e D i s t a n c e S t r u c t u r e + - 【 石 ^ a P ^ e H v j n g 
Type 2.1 
weaving the flat 
strips 
the two strips in 
each direction are 
positioned unevenly 
so that they can 
form loops in the 
opposite directions 
bendin the strips 
downward to form a 
basic unit 
this structure cannot 
be prefabricated 
down to the basic 
unit level due to the 
arrangement of the 
loops, so it has to be 
weaved strip by strip 
2.7kg 
22mm 




M i d d l e D i s t a n c e S t r u c t u r e + S p a t i 
Type 2.1 
Basic Informat ion 
Span: 
Self-weight: 
Max height : 
Load to be a d d e d 
Uniform: 
Concen t ra ted : 
Total: 
Uni form-loading Test 
Load a d d e d : 
Vert ical Def lect ion: 
"I Concen t ra ted - l oad ing Test 
The structure co l lapsed when more load was to be added , 















pyj^jorations - B a m b o o Str ips 
M i d d l e D i s t a n c e S t r u c t u r e + S p a t i a l W e a v i n g 
Type 2.1 
Basic Informat ion 
Span: 1 m 
Self-weight: 0.315kg 
Max height : 350mm 
Load to be a d d e d 
Uniform: 2.835kg 
Concen t ra ted : 0.75kg 
• Total: 3.585kg 
W 
Uniform-loading Test 
Load a d d e d : 2.835kg 
Vert ical Def lect ion: 4mm 
Concen t ra ted - l oad ing Test (1/4 position) 
Load a d d e d : 0.75kg 
Vert ical Def lect ion: 3mm 
Concen t ra ted - load ing Test (1/2 position) 
Load a d d e d : 0.75kg 
Vert ical Def lect ion: 21 mm 
M . h , . ；la hinhliahted area to reinforce the structure Strips of bamboo were added in the nigniigniuu u,^ 
； 
腳 、 麵 
_ 
p f - l i 
py j ^ jo ra t i ons - B a m b o o Str ips 
Middle D i s t a n c e S t r u c t u r e + S p a t i a l W e a v i n g 
Type 2.1 
Basic In format ion 
Span: I m 
Sel f -weight: 0.315kg 
Max he ight : 350mm 
Load to be a d d e d 
Uniform: 2.835kg 
C o n c e n t r a t e d : 0.75kg 
Total: 3.585kg 
Uni form- load ing Test 
Load a d d e d : 2.835kg 
Vert ical Def lec t ion: 11 mm 
C o n c e n t r a t e d - l o a d i n g Test (1/4 position) 
Load a d d e d : 0.5kg 
Vert ical Def lec t ion: 26mm 
C o n c e n t r a t e d - l o a d i n g Test (1/2 position) 
Load a d d e d : 0.4kg 
Vert ical Def lect ion: 23nnm 
Evj2lgIPti〇ris - B a m b o o Str ips 
• ^ 一 — — — — — Middle D i s t a n c e S t r u c t u r e + S p a t i a l W e a v i n g 
Type 2.1 
Basic In format ion 
Span: 
Sel f -weight : 




Load to be a d d e d 
Uniform: 
C o n c e n t r a t e d : 
Total: 
Un i form- load ing Test 
Load a d d e d : 






C o n c e n t r a t e d - l o a d i n g Test (1/4 position) 
Load a d d e d : 0.5kg 





C o n c e n t r a t e d - l o a d i n g Test (1/2 position) 
Load a d d e d : 0.4kg 
Vert ical Def lect ion: 21mm 
胁：力 ， 、，‘； 
- B a m b o o Str ips 
Middle D i s t a n c e S t r u c t u r e + S p a t i a l 
Type 2.2 
The weaving method is the same with Type 2.1. 
The only difference is that one direction of weaving 
in this structure is parallel to the arch, whilst one 
direction of weaving is perpendicular to the arch in 
the last one. Under the condit ion that no 
reinforcing strip is added, the loading tests showed 
that this model performs better than the last one. 
Therefore the big-scaled experiment is based on this 
model. 
im 
F x p | o r a t i o n $ - B a m b o o Str ips 
M i d d l e D i s t a n c e S t r u c t u r e + S p a t i a l 
Type 2.2 
A 
t 丨 + L 一 ！ ^ ^ 
： - h m 
Basic Informat ion 
Span: 1 m 
Self-weight: 0.260kg 
Max height : 350mm 
Load to be a d d e d 
Uniform: 2.34kg 
Concen t ra ted : O.ZSkg 
Total: 3.09kg 
Uni form- loading Test 
Load a d d e d : 2.35kg 
Vert ical Def lect ion: 25mm 
m I S 
Concen t ra ted - l oad ing Test (1/4 position) 
Load a d d e d : 0.4kg 
Vert ical Def lect ion: 16nnm 
Concen t ra ted - load ing Test (1/2 position) 
Load a d d e d : 0.4kg 
Vert ical Def lect ion: 22mnn 
Served as preparation for a big-scaled experiment. 
The biggest bamboo strips I couid find, 2.6m long / 
30mm wide / 5mm thick, were procured. Then a 
partial model based on the last small-scaled model 
was made. 
The intentions were to test if these bigger strips can 
still be bent and spatially wove; to anticipate the 
difficulty one may encounter in weaving a bigger 
structure and to anticipate the dead load of the full 
scaled structure. 
The result was very satisfactory and the dead load 
was quite close to what we anticipated in the small 
models. 
R ^ o r a t i o n s - B a m b o o St r ips 
Test 
- i i i 
pyj^jorations - B a m b o o Str ips 
C o n s t r u c t i o n E x p e r i m e n t - G u a n g z h o u 
Based on the last model, a big-scaled construction 
experiment was conduc ted in Guangzhou from 
19/03/2005 to 24/03/2005. The site and workers 
were provided by VANKE, a private developer of 
China. 
According to the principle of the loading test, by 
scaling the small model ten times, this big structure 
should span 10m and its height at the middle should 
be 3.5m. 
We could not find 
any person who 
was able to make 
the strip we want. 
So we ordered from 
the first shop. 
100 strips was 
ordered first to see if 
the quality is good. 
The strips were 
available the next 
afternoon. 
Mr Zheng showed 
the seller what kind 
of bamboo strip we 
were looking for. 
A portion of the 
structure was 
assembled to test if 
the bamboo strips 
、 $ J i r ” This material 
；seemed to be 
、 s u i t a b l e 
A strip 3.5nn long, 
about 30mm wide 
costs 2 RMB. 
pyj^jorations - B a m b o o Str ips 
C o n s t r u c t i o n E x p e r i m e n t - G u a n g z h o u 
DAY 1 SATURDAY 19/03/2005 
Arrived in Guangzhou East Train Station a t 10:25. Took a taxi to Huang Pu District where a construct ion site of 
VANKE was l oca ted . Arrived a t the site o f f ice a t a b o u t 11:15 a n d me t the Ass. Manager , Mr Fung a n d o n e of 
the sub-contractor, Mr Zheng, a n e x - b a m b o o w e a v e r w h o is very exper ienced . He wou ld a c c o m p a n y m e 
to look for the mater ia l in the a f te rnoon. The journey of f inding split b a m b o o b e g u n af ter lunch. 
We went to Xin Tong 
first, where a big 
market for trading 
bamboo pole is 
located. 
No manufactured 
split bamboo was 
found so we could 
look for worker who 
had the skill in 
splitting bamboo. 
5. We then went to 




pyj^jorations - B a m b o o Str ips 
C o n s t r u c t i o n E x p e r i m e n t - G u a n g z h o u 
DAY 2 SUNDAY 20/03/2005 
The qualit ies of those 100 strips were satisfactory, so 500 more were orded, 
Those 100 strips were 
available at 16:00. 
Yet they could only 
be transported to 
Huang Pu after 
18:00 since the truck 
was not allowed to 
drive on the 
highway. Therefore 
we had to wait until 
18:00 when the 
traffic police is off-
duty. 
Arrived in the site of 
VANKE in Huang Pu. 
pyj^jorations - B a m b o o Str ips 
C o n s t r u c t i o n E x p e r i m e n t - G u a n g z h o u 
DAY 3 MONDAY 21/03/2005 
Met with Mr Fung in the off ice at 09:15 to discuss the matter of worker. Met the workers at about 10:15 and 
gave them a briefing. Went to the site, which is a corner of a huge construction site, at around 10:45, then 
demonstrated the weaving method to the workers and worked with them. By coincidence, the workers 
were from Sichuang who are skilled in weaving bamboo basket. 
Demonstrating the 
spatial weaving 
‘pr inc ip le to the 
workers. 
The lunch break of 
the workers is 11:30 
to 13:00. 
The structure wove 
just before lunch 
奢 break. 
3. i ^ ^ l ^ f l S ： Continue working 
after lunch break. 
綠 S e v e n workers 
worked with me on 
the first day; five 
、 〜 w o r k e d on the 
. 、 s t r u c t u r e and two 
':二;；德我 levelled the site. 
5. The workers were 
off-duty at 17:30. 
We wove about 
2.5x3m in area. 
The structural height 
is 500mm, ten times 
that of the 1:10 
model. 
pyj^jorations - B a m b o o Str ips 
C o n s t r u c t i o n E x p e r i m e n t - G u a n g z h o u 
DAY 4 TUESDAY 22/03/2005 
The work ing hour was f rom 07:30 to 17:30, lunch break f rom 11:30 to 13:00. On the second day , the number 
of workers r e d u c e d to five, wi th three wo rked wi th m e on the structure a n d t w o fema le workers level led the 
site. 
In the morning, I 
quarrelled with the 
workers for the 
defiinition of the 
edge and the 
longitudinal axis of 
the structure. We 
had a heated 





argument and we 
had to undo one 
edge and weave it 
in the right direction. 
An impending 
rainstorm just before 
lunch break. 
Work had to be 
suspended. 
The structure was 
woven to about 8m 
long, the width is 
2.5m. According to 
original plan, the 
structure should be 
raised in the middle 
and continue 
weaving at the two 
ends so that an 
arch would be 
formed. 
Steel scaffolding 
was borrowed from 
the construction 
site. 
Raising the structure 
and moving it to the 
scaffolding. 
Work resumed in the 





pyj^jorations - B a m b o o Str ips 
C o n s t r u c t i o n E x p e r i m e n t - G u a n g z h o u 
DAY 4 TUESDAY 22/03/2005 
The structure 
seemed to be quite 
soft. It was not as 
strong as what we 
speculated 
according to the 
small models. 
13. Since structure 
seemed not to be 
strong enough. 
Therefore I decided 
test its strength 
before we continue 
weaving. 
The scaffolding was 
then lowered, the 
structure can stand 
on itself. 
10. 14. 
11 15. However, when a 
small load is applied 
to it, it deformed 
and collapsed. 
12. Increase the height 
of the scaffolding to 
3m. 
pyj^jorations - B a m b o o Str ips 
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DAY 5 WEDNESDAY 23/03/2005 
The failure on day 4 could be attributed to, first the weaving was not tight enough, second the ends that 
touching the eart h were not properly finished. Therefore we dec ided three things had to be done on day 5. 
First, t ightened the strips, second, finish one end of the structure, then continue weaving at the other end to 
the designed length. So the experiment could be completed. 
Putting the structure 
on the ground 
again and 
tightened the strips. 
A bamboo pole was 
splitted half which 
would be used for 
the end. 
Since the workers 
were experienced 
in bamboo 
weaving, they are 
expert in the end 
treatment of a 
woven structure. 
The end was raised 
for the convenicnco 
of weaving the 
bottom. 
：购 r Three fine strips 
were plaited to 
form a loop at the 
鬆 禱 e n d . 
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DAY 5 WEDNESDAY 23/03/2005 
_ 
德 Inserting the split bamboo to the end. 
10.1 纖 ^ J f Twisting the 
protruding strips 
around the split 
y / S ^ l ^ ^ f e ^ f ^ ^ ^ bamboo, then 
b. inserting the strips 
- 扮 為 back to the woven 
structure. The split 
丄' bamboo thus fixed. 
X4 
11 One end was 
finished before the 
lunch break. 
. In the afternoon, we 
f " ^ continued weaving 
at another end. 
The void between 
the two layers. 
14. At the end of the 
day, we had woven 
the structure to 
about 1 Im long. 
At the same time, 
strips wove in the 
morning were being 
tightened. 
Tightening the strips 
that were woven on 
' ^ - ^ x S ^ W day 5, then 
^ ^ ^ ^ continued weaving 
to the designed 
' ^ i & k v ^ K t ^ K h ' ^ m length, 13.5m. 
Weaving finished 
just before noon. 
Detail of the end 
finishing. 
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DAY 6 THURSDAY 24/03/2005 
A c c o r d i n g to the progress, the structure cou ld b e finished a n d e rec ted . 
1 
After lunch, we 
started to finish the 
other end. 
The woven structure 
was very strong in 
terms of resilience. It 
could support five 
persons or more, 
lying and sitting on it 
without breaking 
any bamboo strips. 




i 与 》 《 ； 《 
V J .
 ' f t 
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DAY 6 THURSDAY 24/03/2005 
11 
Then we asked for 
twelve steel bars, 
1 m long each, from 
the main contractor. 




to VANKE, we finally 
got what we 
wanted. 
Bending the steel 
bars to 'J' shape. 
The steel bars would 
be used for 
anchoring the ends 
of the structure to 
the earth. 
Bringing the steel 
bars back to our 
site. 
Using the 
scaffolding to raise 
the structure and 
anchoring one end 
to the earth. 
15. 
16. 
The structure was 
still too soft. We had 
a difficulty to find 
the form. 
Then we laid the 
structure flat again 
and insert long strips 
into top layers as 
「Ginforccnnsnts. 
Then we turn the 
structure upside 
down so the 
reinforcing strips 
would appear on 
the bottom, which 
would be better. 
Then we raised the 
structure. 
Raising the middle 
to the designed 
height of 3.5m, 
moving the two 
ends inward until 
the span is 10m. Yet 
the structure was still 
very unstable, when 




Then I decided to 
lay the ends flat on 
the ground, then 
moving the two 
ends inward and 
raising the middle 
simultaneously to 
determined the 
optimum span and 
height of the 
structure. 
The interior 
dimension was 6m 
long, and the height 
from ground to 
internal layer was 
2.5m. 
However, I thought 
it was the 
reinforcing strips 
that were effecting 
the result. 
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DAY 6 THURSDAY 24/03/2005 
I left for Hong Kong tha t night in order to join the studio mee t ing in the fo l lowing morning. 
i i 
8 
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Review 
1. Given the force transmission within the middle distance structure is already indirect. With all the curved 
strips that go backwards on another layer that forming a loops makes the problem even worse. 
One possible solution is that certain portion of the strips are not curving backward but going straight from 
the bottom to upper layer or vice versa, whilst other strips still forming a loop for providing a structural 
height. 
The curved strips make the force 
transmission even more indirect 
The problem could be improved by 
introducing some strips that go straight 
from one layer to the other 
2. The dead load of the big-scaled structure was larger than what we anticipated from the small-scaled 
model and the partial model I made. It may due to the strips we used were made from freshly cut 
bamboo pole (indicated by its green colour), which have a higher moisture content and thus heavier. 
3. It was very difficult to find the arch form for the woven structure after it was woven on a flat surface. The 
irregularity of the arch caused the force to transmit away from the surface and the subsequent collapse. 
Therefore the construction sequence should be revised in future experiment. 
Difficulty in finding the form 
and the irregularity of the 
l i ^ ^ l K ^ arch form were also causes 
、 to the failure 
4. Since the arch we determined was not a half circle, the ends should form an acute angle with the 
ground. However the anchoring made them almost perpendicular to the ground. This caused the 
irregularity in force transmission. 
The anchoring made the 
ends almost perpendicular 
to the earth 
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Type 3 
. Mm^....攀E 
The last model after the Guangzhou's experiment. 
The construction sequence, the use of materials and 
weaving principle have been revised. 
The result of the loading test showed a promising 
sign. 
Resistance to deformation 
with the bark layer on top 
With the bark layer on the 
bottom, the plane woven 
surface has greater 
resistance to deformation 
Use of Mater ia l 
Bamboo strip performs differently with the 
orientation of the bark in relation to bending. 
Normally when one bends the strip with the bark 
layer appears on the bottom, the strip breaks easily 
than when the bark is on top. Yet this 
phenomenon does not matter much for the middle 
distance structure since each strip takes only a small 
curvature now and this property contributes to the 
overall strength of the structure. 
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Type 3 
Weaving Principle 
We thought one factor that contr ibuted to the 
weakness of the structure in Guangzhou is the 
curving back of all the strips which makes the force 
transmission very indirect. To improve this problem, 
some strips would now go straight from the bottom 
to the upper layer or vice versa. Whilst other strips 
would still go back to form a loop, which is for 
separating the two layers and forming a structural 
height. 
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Type 3 
Weaving the top 
layer on a flat 
surface 
Weaving the bottom 
layer 
The protruding strips 
are for connecting 
the top layer 
Laying the bottom 
on top of an arch 
form 
Layer the top layer 
with temporary 
spacers to separate 
the two 




Basic Informat ion 
Span: 1 m 
Self-weight: 0.350kg 
Max height: 350mm 
Load to be a d d e d 
Uniform: 3.15kg 
Concen t ra ted : 0.75kg 
Total: 3.90kg 
Uniform-loading Test 
Load a d d e d : 3.15kg 
Vertical Def lect ion: 6.5mm 
Max. un i fo rm- load 
it c a n take: 4.7kg 
Concen t ra ted - load ing Test (1/4 position) 
Load a d d e d : 0.75kg 
Vertical Def lect ion: 2.5mm 
Concen t ra ted - load ing Test (1/2 position) 
Load a d d e d : 0.75kg 
Vertical Def lect ion: 8.5mm 
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Design Imgl iggt igQ 
it IS because bamboo structure has the 
advantages of, 
~ quick construction and demolition 
-ease of construction 
- low cost of bamboo poies and strips 
-materiais are easily procurable in Hong 
Kong 
-l ightweight 
and G major disadvantage of the materials 
durability. 
D e s i g n I m p l i c a t i o n s 
P r o g r a m m e 
Temporary functions such as, 
-TEMPORARY TEMPLE during the Ghost 
Festival 
-INFORMATION BOOTH for the Hong Kong 
internationa! Film Festival 
D e s i g n I m p l i c a t i o n s 
F o r m a n d S t r u c t u r e 
V 
s s 二 
Distinction of Materials 
Utilizing the flexibility of bamboo strips to 
perform the twisting and pre-stressing parts of 
the structure. 
Bamboo poie, with its stiffness, can be used to 
resist bending and counteract the reaction of 
the twisted strips. 
Structural Form 
The arch form was picked for convenience of 
testing, it is not a suitable form for the woven 
structure because force can only go in one 
direction. The structure could be improved by 
letting the force to transmit in two directions, 
e.g., a DOME. 
D e s i g n I m p l i c a t i o n s 
F o r m a n d S t r u c t u r e 
Tensile Structure 
During the loading test, we accidentai iy 
discovered that the woven structure was quite 
good under tensile stress. This could iead to 
cinother direction of studying the woven 
structure and a very different result. 
… . . . . . _ 
Relation to Ground 
The two woven 丨ayers may be separated on 
the ground level with the interned tayer 
forming a continuous interior from floor to 
ceiling and act as tie for the structure. Whilst 
the outer layer can spread smoothly on the 
ground or form an adjoining structure. 
D e s i g n I m p l i c a t i o n s 
E n c l o s u r e 
Mater ial 
A translucent surface could reinforce the 
sense of lightness of the structure, create a 
vivid interior space with the play of light and 
shadow. 
Layers 
With spatial weaving, the enclosure could be 
double 丨oyers or single 丨ayen with the 
alternative of attaching to the interior or the 
exterior of the structure, for different intentions 
Simplif ication of Construct ion 
With distinction of materials, the structure can 
be assembled on ground first, then be 
'opened' to take the form. 
D e s i g n I m p l i c a t i o n s 
C o n s t r u c t i o n 
D e s i g n I m p l i c a t i o n s 
C o n s t r u c t i o n 
Construct ion Sequence 
A major problem during the Guangzhou:s 
experiment was finding the form of the strcutre 
after weaving it on a flat ground. For future 
experiment, a scaffolding of the desired form 
should be constructed first, then laying the 
layers on the scaffolding and weaving them 
together; finally demolishing the scaffoiding. 
By this the structure should be more stable. 
The result of the last smail-scaied woven 
structure after the Guangzhou's experiment 
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